A nalysis of last years' literature shows, that the most wide spread drugs are those, which contain in their structures heterocyclic fragment [1] . Such trend could be explained by the fact that, heterocycle containing compounds are the part of the number of substances, which play an important role in the metabolic processes. It should be noted, that most of these drugs have unpleasant side effects and some of them are rather toxic [1] [2] [3] .
Thus, synthesis of novel less toxic biological active compounds -potential medicines -by chemical modifi cation of well-known natural substances is one of the most important tasks of modern pharmaceutical science.
Xanthine derivatives are low toxic natural compounds with wide spectrum of pronounced pharmacological properties (antioxidant, diuretic, antibacterial, anti-infl ammatory etc) and high variability of chemical modifi cation [4] [5] [6] [7] , that make these compounds handy objects for pharmaceutical research.
One of the most chemically active functional groups is hydrazine group, which easily participate in reactions of nucleophilic addition [8, 9] . Thus, insertion of such functional fragment in the structure of xanthine molecule could increase its synthetic potential [8] [9] [10] .
Aim of the work
Development of method of 3-aryl(aralkyl)-8-hydrazinemethylxanthines and their N-substituted derivatives synthesis and studying their physical-chemical properties.
Materials and methods
Melting points were determined using capillary method on DMP (M).
1 Н NMR-spectra were recorded by Varian Mercury VX-200 device (company «Varian» -USA) solvent -(DMSO-d6), internal standard -ТМS. Elemental analysis of obtained compounds was produced on device Elementar Vario ЕL cube.
3-Phenyl(benzyl)-8-chloromethylxanthines (1-2) were synthesized by method which we had described earlier [11] . . To 5.5 g (0.02 mole) of 3-phenyl-8-chloromethylxanthine 1 was added 60 ml of 1.4-dioxane, 30 ml of water and 5 ml of hydrazine hydrate. Mixture was stirred and then refl ux for 2 hours, cooled and diluted with water. Precipitated solid, which appeared after diluting, was fi ltered out, washed by water, dried at 80-85ºС and fi nally crystallized from ethanol.
3-Beznyl-8-hydrazinemethylxanthine (4) was synthesized by the same method using 5.8 g of 3-benzyl-8-chloromethylxanthine 2 as initial compound.
1-(3'-Phenylxanthinyl-8'-methyl)-4-phenylthiosemicarbazide (5) . To the warm solution of 2.72 g (0.01 mole) of 3-phenyl-8-hydrazinemethylxanthine 3 in 30 ml of 1.4-dioxane and 15 ml of water 2 ml of phenyl isocyanate was added. Mixture was stirred and then refl ux for 30 min, cooled and diluted with water. Precipitated solid, which was appeared after diluting, was fi ltered out, washed by water, dried at 80-85ºС and fi nally crystallized from ethanol. M. p. C 19 H 17 N 7 O 2 S, Found, %: C, 55.93; H, 4.19; N, 24.02 S 7.75. Calculated, %: C, 56.01; H, 4.21; N, 24.06, S, 7.87 . Yield, 87%.
Синтез и физико-химические свойства 3-арил(аралкил)-8-гидразинометилксантинов и их N-замещённых производных Е. В. Александрова, С. В. Левич, Е. К. Михальченко, Д. Н. Синченко Анализ научных литературных источников последних лет показывает, что наиболее широко распространёнными лекарствен-ными средствами являются соединения, содержащие в своей структуре гетероциклические фрагменты. Такая тенденция может быть связана с тем, что гетероциклические соединения играют важную роль в метаболических процессах. Следует отметить, что большинство из этих препаратов имеют неприятные побочные эффекты, а некоторые из них довольно токсичны. Произво-дные ксантина являются природными гетероциклическими соединениями с малой токсичностью и широким спектром выра-женных фармакологических свойств (антиоксидантные, мочегонные, антибактериальные, противовоспалительные и так далее), а также высокой вариативностью химической модификации, которая делает их удобными объектами для фармацевтических исследований. Таким образом, синтез новых малотоксичных биологически активных веществ -потенциальных лекарственных средств -путём химической модификации хорошо известных природных соединений является одной из наиболее важных задач современной фармацевтической науки.
Цель работы -разработка методов получения 3-арил(аралкил)-8-гидразинометилксантинов и их N-замещённых произво-дных, а также изучение их физико-химических свойств.
Материалы и методы. Температуру плавления определяли с помощью капиллярного метода на ПТП (М). Результаты. В качестве исходных соединений для исследования выбраны 3-арил(аралкил)-8-хлорометилксантины. Их взаи-модействием с гидразин-гидратом получены соответствующие 8-гидразинометилксантины. Следующим этапом исследования была химическая модификация полученных 8-гидразинометилксантинов по 8 положению с учётом высокой активности гидра-зинового остатка в реакциях нуклеофильного присоединения. Таким образом, мы изучили взаимодействие 3-арил(аралкил)-8-гидразинометилксантинов с фенилизотиоцианатом и карбонильными соединениями, в результате чего был синтезирован ряд N-замещённых 8-гидразинометилксантинов. Структуры всех полученных соединений были доказаны методами элементного анализа и 1 Н-ЯМР-спектроскопии. Выводы. Результаты, полученные в ходе нашей работы, могут быть использованы для дальнейшего поиска биологически активных соединений среди гидразин-замещённых ксантинов.
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Synthesis and physical-chemical properties of 3-aryl-(aralkyl)-8-hydrazinemethylxanthines and their N-substituted derivatives 3-Phenyl(benzyl)-8-ylidenhydrazinemethylxanthines (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) . Method A. To the warm solution of 2.72 g (0.01 mole) of 3-phenyl-8-hydrazinemethylxanthine 3 or 3-benzyl-8-hydrazinemethylxanthine 4 in 25 ml 50% acetic acid 0.011 mole of respective aldehyde (compounds 6-14, 16, 17) or 4'-chloroacetophenone (compound 15) was added. Mixture was stirred and then refl ux for 15-30 min. After cooling solid, which began to precipitate during refl ux, was fi ltered out, washed by water and dried at 80-85ºС.
Method B. To the heated up to 50ºC solution of 2.72 g (0.01 mole) of 3-phenyl-8-hydrazinemethylxanthine 3 or 3-benzyl-8-hydrazinemethylxanthine 4 in 70 ml aqueous 1.4-dioxane (1:1) 3 ml of glacial acetic acid and 0.011 mole of respective aldehyde (compounds 6-14, 16, 17) or 4'-chloroacetophenone (compound 15) was added. Mixture was stirred and then refl ux for 15-25 min. After cooling solid, which precipitated, was fi ltered out, washed by water and dried at 80-85ºС.
Results and their discussion
As initial compound for synthesis of 8-hydrazinemethylxanthines 3 and 4 we used 8-chloromethylxanthines 1 and 2, which had been obtained by the method described earlier [11] . Reaction was taking out by the refl ux of compounds 1 and 2 in the aqueous dioxane with hydrazine hydrate (Fig. 1) .
Synthesized 8-hydrazinemethylxanthines 3 and 4 are light yellow amorphous compounds, which are soluble in organic solvents (propanol-1, dioxane, DMF, DMSO).
The presence of the hydrazinemethylene fragment in the structure of compounds 3 and 4 was proved by the 1 Н NMR-spectroscopy data. Thus, we registered the signals of protons of hydrazine group in the form of low-intensive multiplet (1H, 11.12 ppm) and doublet (2H, 4.74 ppm) in the spectrum of 3-benzyl-8-hydrazinemethylxanthine 4. The protons of methylene group in position 8 resonated in the form of doublet at 4.32 ppm, that confi rmed substitution of halogen atom on hydrazine group and C-N bond formation. Other signals corresponded to the protons of NH-groups of xanthine heterocycle and CH 2 -and aromatic groups of benzyl residue ( Table 1) .
The next stage of our research was further chemical modifi cation of obtained compounds 3 and 4 using the high ability of hydrazine residue for nucleophilic addition reactions (Fig. 1) .
Thus, we synthesized the 1-(3'-phenylxanthinyl-8'-methyl)-4-phenylthio-semicarbazide 5 by the interaction of compound 3 with phenylisocyanate in the aqueous dioxane.
In the 1 Н NMR-spectrum of compound 5 were registered additional singlet of NH group (9.83 ppm) and multiplets of aromatic group protons at 7.08-6.89 ppm (3Н) and 6.59-6.42 ppm (2H) in comparison with initial compound 3 ( Table 1 ). Other signals confi rmed the structure of xanthine fragment and substituents in the positions 3 and 8.
Then we study reaction of 8-hydrazinemethylxanthines 3 and 4 with different aromatic and heterocyclic aldehydes and ketones. We found out that interaction of xanthine derivatives 3 or 4 with carbonyl compounds in the aqueous dioxane in the presence of catalytic amount of glacial acetic acid led to formation of respective 8-ylidenhydrazinemethylxanthines 6-17. Table 1 1 Н NMR-spectra of synthesized compounds (3-17) Fig. 2 . 1H NMR-spectra of compound 13.
Synthesis and physical-chemical properties of 3-aryl-(aralkyl)-8-hydrazinemethylxanthines and their N-substituted derivatives
In the 1 Н NMR-spectra of compounds 6-17 the signals of protons of NH 2 -groups were absent and NH-groups protons resonated in the form of triplets in comparison with 1 Н NMR data of initial compounds 3 and 4. Also we registered signals of azomethine-fragments and aldehyde or ketone residues, which additional confi rm the structures of obtained compounds (Table 1) .
Thus, in the 1 Н NMR-spectra of compound 13 proton of azomethine-fragment resonated in the form of intensive singlet at 8.74 ppm ( Table 1 , fi g. 2) . Presence in the spectra NH-group triplet at 5.50 ppm, CH 2 -group doublet at 4.28 ppm and aromatic protons multiplet at 7.56-7.31 ppm confi rm the structure of substituents in the position 3 and 8 of xanthine system. NH-groups of xanthine heterocycle registered as intensity singlets in the weak fi eld at 13.35 ppm (N 7 H) and 11.22 ppm (N 1 H) respectively. Levich, Ye. K. Mykhal'chenko, D. M. Sinchenko 
